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Context Sensitive Solutions (CSS) is a principle-
driven, consensus-based approach to planning, designing, 
building, maintaining and operating transportation 
facilities and programs.  CSS promotes interdisciplinary 
collaboration, meaningful engagement of stakeholders 
and communities, and transportation solutions that 
balance vehicle mobility within a community and 
environmental context. CSS encourages the 
careful, deliberate consideration of community 
values and goals, the various functions and activities 
of residents, and sensitive ecosystems and habitats. 
CSS is rooted in the National Environmental Policy 
Act (NEPA), which passed in 1969.  NEPA  requires 
that the planning processes for federally funded projects 
incorporate documentation and evaluation of anticipated 
impacts to communities and the natural environment.  
CSS was formally articulated in 1998 at the “Thinking 
Beyond the Pavement” workshop convened by the 
Maryland Department of Transportation (then the 
Maryland State Highway Administration).  The 
participants established a set of principles to guide 
transportation decision makers 
towards a more inclusive and flexible approach to roadway 
design and highway project development.  
In the intervening years, these principles were refined 
to a set of ‘core principles’ (see text box to the right). 
Recognizing the value of CSS, the Federal Highway 
Administration (FHWA) currently promotes the application 
of these principles and supports CSS as a national policy 
initiative.  The principles address transportation outcomes 
(project design, facility operations, etc.) and processes 
(stakeholder engagement, design development, etc.) – both 
what transportation agencies do and how they do it. 
CSS originally focused on roadway design (thus 
Context Sensitive Design is the name some state DOTs 
use for the approach), but now transportation agencies 
increasingly recognize that the principles are relevant for 
long-range planning activities and internal institutional 
processes.  With this expansion, CSS offers a critical role 
in transportation decisionmaking for planners, who are 
uniquely qualified to understand contexts, apply ‘soft skills’ 
for facilitation and communication to build consensus 
among stakeholders, work towards internal process 
improvement, and critically evaluate the implications, 
intended or not, of a range of alternatives.
The CSS core principles represent a fundamentally 
different approach from the ‘interstate era’ of state DOTs, 
where the goal was to build hundreds of miles of high-
capacity roadways.  Effectively accomplishing this goal 
meant a factory-style approach organized around the tasks 
and functional areas within a DOT.  Planning staff generate 
the conceptual description and the general location, 
whereby design staff then define roadway dimensions, 
right-of-way requirements, and pavement and landscaping 
specifications.  Concurrently, the project undergoes the 
applicable environmental reviews (e.g. water quality, 
environmental justice, endangered species impacts), 
which may or may not result in legal action to halt or alter 
the project.  Then, if funding is secured, right-of-way is 
acquired, construction commences, and eventually the 
facility is handed over to Operations and Maintenance.  
Highway design is generally expected to adhere to 
established guidelines provided in the authoritative “Green 
Book” released by the American Association of State 
Highway and Transportation Officials (AAHTO).  While 
the Green Book does offer specific dimensions for hundreds 
of potential project alternatives, these dimensions do not 
represent a design ‘standard’ but rather offer ranges to guide 
the final design.  Still, many designers select the highest 
(or lowest) value in a range, sometimes believing that 
this will assure maximized safety, optimized operations, 
and the elimination of any professional liability related 
to safety problems.  Experience and research, however, 
caution that applying AAHTO guidelines in isolation does 
not guarantee safety and may not improve long-term traffic 
conditions.  Strictly adhering to the Green Book is not a 
viable shortcut and cannot substitute for good judgment. 
Expanding the perspective of the highway designer is a 
central element underpinning CSS principles. 
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Over time, practitioners have pinpointed several 
weaknesses to this traditional process.  One significant 
drawback is that external contacts, critical for securing 
permits and approvals, may not be apparent until designs 
are 60% to 80% complete.  Similarly, the process offers 
little opportunity to build public input (other than a few 
perfunctory, legally mandated public meetings) and 
develop consensus, especially early on when the purpose 
and need for projects are established and fundamental 
design choices are made.  The result is a process sometimes 
referred to as “Decide, Announce, Defend.”  Internal to the 
DOT, this process creates and sustains ‘silos’ that lessen 
the opportunity for the various planning, engineering, and 
construction disciplines to interact.  The consequences for 
a state DOT include increased costs from design changes, 
delayed or halted projects, and frustrated stakeholders and 
DOT staff.
In contrast to these traditional approaches, applying 
the CSS principles leads to a decision-making process 
organized around the logical progression of the decisions 
that need to be made, rather than the technical functions 
of a state DOT.  As a result, CSS emphasizes careful 
attention to up-front problem definition and stakeholder 
identification.  This establishes a decision-making process 
that addresses environmental and community issues, and 
the lifecycle of infrastructure.  Problem definition should 
engage many functional units and disciplines from within 
a state DOT, including long-range planners, right-of-way 
agents, construction managers, and maintenance units, as 
well as stakeholders from the community.  This iterative 
process avoids the unpleasant discovery of ‘fatal flaws’ 
that require unanticipated, costly mitigation.
Following problem definition, planning agencies must 
develop evaluation criteria and identify potential solutions. 
This opens the discussion to a broader range of problems 
and alternatives, eliminating the tendency in many agencies 
to “default” to building more roadway capacity.  Consensus 
building at these steps helps to effectively avoid conflicts 
and re-do loops later in the process.  Early collaboration 
also helps stakeholders understand the constraints that 
transportation agencies may face in funding, right-of-
way, or choice of mode technology so that stakeholders 
recognize that some of their wants are genuinely outside 
the control of the agency.  
Successfully applying this decision model requires 
communication and collaboration at each step.  It also 
highlights the importance of using interdisciplinary 
teams throughout; no one discipline can move a project 
through any single step.  A third critical piece is careful 
documentation of each step.  This serves to support 
continuity over the long project development process, 
and gives those with direct professional responsibility for 
decisions protection should a decision be challenged later. 
Good documentation also contributes to improved project 
evaluation that enables the sharing of experiences across 
states and disciplines. 
Recalibrating the transportation decision-making 
process from the traditional model to a CSS-driven model 
requires institutional change.  Project managers must 
seek out the input of stakeholders and incorporate it into 
alternative solutions rather than relying solely on technical 
transportation analyses to generate alternatives.  Also, 
agency management may need to reallocate resources 
to ensure that stakeholder engagement is meaningfully 
incorporated throughout the life of a project.  Various 
functional units within the agency must have the opportunity 
to work across traditional boundaries.  Processes should 
be evaluated to determine if they are transparent and 
intelligible to stakeholders. 
Some DOTs have undertaken a wholesale rework of 
their project development process.  Leaders in this regard 
are Massachusetts, Pennsylvania, and New Jersey.  First 
issued in 2006, the MassDOT Project Development and 
Design Guide1 incorporates CSS in three major ways:
• The project development process emphasizes better
problem definition, more public outreach, and more
early internal and external coordination
• Revised design controls, such as design speed and
roadway type, toward controls that better reflect local
context and project users, as well as respond to the
unique character of Massachusetts communities and
roadways
• Expanded flexibility in design, including a broader
range of values, greater numbers of intersection, and
spot treatments
Core Principles for “Context Sensitive Solutions”
1. Strive towards a shared stakeholder vision to provide a basis for decisions.
2. Demonstrate a comprehensive understanding of contexts.
3. Foster continuing communication and collaboration to achieve consensus.
4. Exercise flexibility and creativity to shape effective transportation solutions, while
preserving and enhancing community and natural environments.
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A similar policy and guidebook was developed 
jointly by the New Jersey (NJDOT) and Pennsylvania 
DOTs (PennDOT).  The Smart Transportation Guidebook2 
focuses strongly on the linkage between transportation and 
land use.  The Guidebook also provides DOT staff with 
tools, including how to measure the success of a project 
using metrics that capture not only vehicular mobility and 
roadway safety elements, but also community character, 
environmental factors, cost effectiveness, and measures for 
alternative modes of travel.
While NCDOT has not to date developed a formal 
revision to its project development process to be more 
closely aligned with CSS principles, the Department’s 
overall environmental stewardship policy adopted in 2002 
incorporates CSS.  That policy emphasizes balancing 
transportation needs with environmental needs, and ties 
that balance to supporting quality of life in our state. 
One environmental stewardship initiative is the Merger 
01 process, a collaboration between NCDOT and natural 
resource agencies to streamline review and permitting 
actions.3  Merger 01 is an example of early and continuous 
collaboration designed to reduce delays and overall costs. 
In December 2010, the NCDOT adopted a Public 
Art in the Right of Way Policy that seeks to integrate 
transportation into communities.4  This policy lays out a 
process for the Department to work with local communities 
and stakeholders to integrate public art installations on 
NCDOT rights of way.  In the past, the Department was 
generally not receptive to such requests, but recently 
recognized that public art can be an important part of a 
community’s overall economic development or tourism 
strategy, as well as contribute to positive community 
identity and cohesion.  The public art policy is the first 
step towards developing a comprehensive landscape and 
aesthetics manual for NCDOT and offers new opportunities 
to enhance the aesthetics of a transportation facility by 
incorporating local values and meaning into the design. 
The NCDOT Complete Streets policy is a further 
demonstration of the Department’s efforts to understand 
and respond to community context and to strengthen 
their collaboration with local partners.  Since July 2009 
when the policy was formally adopted, NCDOT has 
been developing revised guidelines that will incorporate 
the needs of pedestrians, cyclists, and transit users.  The 
guidelines are anticipated in 2011 and will represent a new 
state of practice in roadway design in North Carolina. 
Endnotes
1 Currently available at: http://www.mhd.state.ma.us/
default.asp?pgid=content/designguide&sid=about)
2 http://www.smart-transportation.com/guidebook.html
3 “Planning and Environmental Linkages, Case Studies, 
North Carolina: Environmental Stewardship Policy.” 
Currently available at: http://www.environment.fhwa.dot.
gov/integ/case_ncarolina.asp
4 Currently available at: http://www.ncdot.org/doh/
preconstruct/altern/value/manuals/artpolicy.pdf 
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